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Metal nanoparticles exhibit unique optical, electric and catalytic 
properties associated with their size, shape, composition, crystallinity. One of 
the most important issues is how to synthesize nanoparticles with well 
controllable shape and size in order to widely explore applications. 
Surface-enhanced Raman Scattering (SERS), with its extremely high surface 
sensitivity, is based on nanostructure.It is in turn becomes a powerful 
technique in studying the optical property of metal nanoparticles. The surface 
plasmon resonance, which is impossible to be excited on an atomic flat surface, 
can be excited on the single crystal nanoparticles to offer surface enhancement 
for surface species. Therefore, single crystal nanoparticles may be a promising 
material to bridge the gap between highly rough and single crystal surfaces, 
and hence allows us to obtain a deep insight into the SERS mechanism and 
make contributions to nanoscience.. In this thesis, silver nanocubes with 
various sizes were synthesized and immobilized on silicon wafers as a SERS 
substrate. The SERS activity was then investigated by using pyridine and 
thiocyanate as the probe molecule. The main work and results are summarized 
as follows: 
1. Silver nanocubes with controlled sizes were synthesized based on the report 
of Xia’ group and using the home-made two-channel syringe pump. The size 
can be controlled in the range from 85 nm to 300 nm. SAED, HRTEM and 
XRD characterization confirm that the synthesized silver nanocubes are face 
centred cubic single crystals. Silver nanocubes with various sizes have been 













poly(vinyl porridone), the growth time, the volume of ethylene glycol, and the 
injection rate. Several factors, such as reaction temperature, the amount of 
PVP and growth time, have important effect on the growth of silver nanocubes. 
The growth of silver nanocubes seems to be controlled by thermodynamic 
processes. The growth energy barrier and mode of silver nanocubes should 
have been changed because of the interaction of PVP with silver ion.  
2. Silver nanocubes with various sizes were immobilized with submonolayer 
coverage on silicon wafers. The SERS activity of silver nanocubes was 
characterized by using pyridine and thiocyanate as probe molecules. The 
surface enhancement factor of pyridine from single crystal silver nanocubes 
reaches as high as 8.65×106. The in-situ SERS study of silver nanocubes on 
glass carbon electrode surface was also performed by using pyridine as the 
probe molecule.The above preliminary results indicate that metal nanoparticles 
with well-defined facet have high potential and advantages in the SERS 
investigations. 
 










































































































































































































表 1-1  化学还原法制备各种形状的金属纳米粒子举例[13-15,30-39] 




























 AgNO3 乙二醇 聚乙烯吡咯
烷酮 
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棒 AgNO3 抗坏血酸 十六烷基三
甲基溴化铵
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K2PtCl4 氢气 － 铂  
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